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Characterization of bifunctional Pt/H[Ga]ZSM5

and Pt/H[Al]ZSM5 catalysts. II. Evidences of a

Pt–Ga interaction

Two supports (gallosilicate and aluminosilicate MFI) as well as the corresponding Pt/MFI bifunctional catalysts were
characterized by X-ray photoelectron spectroscopy (XPS) to determine the chemical species on their surfaces. The
presence of extra-structural gallium was observed in Pt/H[Ga]ZSM5, which could be found most probably as Ga2O3; the
presence of Pt0, Pt–Oads, and PtO in Pt/H[Ga]ZSM5 and Pt/H[Al]ZSM5 was also observed. It was evidenced an increase
in surface gallium concentration as the content of platinum increases in the Pt/H[Ga]ZSM5 solids. The bifunctional
catalysts were catalytically tested under standard conditions by the acetone transformation reaction. The results of the
catalytic test confirms that the 1.00wt.% Pt/H-[Al]ZSM5 catalyst shows an initial global activity four times higher than
the 1.00wt.% Pt/H-[Ga]ZSM5 one, and additionally a selectivity to the desired product (methyl isobutyl ketone, MIBK),
three times higher. The activity and selectivity results observed for the Pt/H-[Ga]ZSM5 solids are remarkably similar to
those found for the pure H[Ga]ZSM5 support. These results clearly show that the platinum metallic centers on the Pt/
H[Ga]ZSM5 catalysts are not active for the hydrogenation reactions of the olefinic and/or carbonylic double bonds,
probably due to passivation caused by the gallium species on the surface of the bifunctional catalysts, as proposed in the
scheme.
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Preparation of enantioselective enriched a-(dia-

lkoxyphosphoryl)lactams via intramolecular C–H

insertion with chiral dirhodium(II) catalysts
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Synthesis of monomeric and dendritic ruthenium

benzylidene cis-bis-tertiobutyl phosphine com-

plexes that catalyze the ROMP of norbornene

under ambient conditions
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Catalytic reduction of NO2 in nanocrystalline NaY

zeolite

In situ transmission FT-IR spectroscopy was

employed to investigate the thermal and selective

catalytic reduction of NO2 with propylene in

nanocrystalline NaY zeolite.
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P. Manikandan
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Oxidation of norbornene over vanadium-substi-

tuted phosphomolybdic acid catalysts and spectro-

scopic investigations

Oxidation of norbornene was carried out over

vanadium-substituted phosphomolybdic acid cat-

alysts with different oxidants. With aqueous

hydrogen peroxide (aq. H2O2) the conversion

was 70% and epoxide selectivity was 58% at

608C. With other oxidants like urea–hydrogen

peroxide adduct and TBHP the selectivity for

epoxide was >96%. Lower selectivity of epoxide

with aq. H2O2 is attributed to the simultaneous

formation of other products, norborneols and 2-

norbornanone due to an acid-catalyzed reaction,

where acidity comes from the decomposition of

aq. H2O2. The high selectivity with the other

oxidants is attributed to the controlled release of

peroxides and low acidic nature. Based on spectro-

scopic results, a mechanism for the norbornene

oxidation is believed to be proceeding via V(5+)-

peroxo and V(4+)-superoxo intermediates.
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An efficient cobalt (II) catalyzed oxidation of

secondary alcohols to carbonyl compounds with

N-bromosuccinimide

An efficient cobalt (II) catalyzed oxidation of secondary alcohols to carbonyl compounds with N-

bromosuccinimide.
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Arene carbonylation in acidic, chloroaluminate

ionic liquids

Synthesis of arene aldehydes using acidic, ionic

liquids may be a viable preparation where their

low vapor pressure combined with their tuned

acidity make them attractive conversion agents
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Surface and structural properties of zirconia-sup-

ported vanadium oxide. Influence of the prepara-

tion pH

Catalysts prepared using microporous hydrous

ZrO2 and solutions containing vanadium species

with different sizes (pH 2.7 or 10), heated at 823K,

resulted in distinct features both in the support and

the supported species. At similar vanadium load-

ing, samples at pH 10 contained a higher fraction

of dispersed vanadium species, whose interaction

with the support influenced its textural and struc-

tural properties.
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Preparation and catalytic studies of

bis(halogeno)dioxomolybdenum(VI)-diimine

complexes

Dichloro- and dibromo MoO2X2L complexes containing the ethylenediimine ligands

Ph2C¼¼NCH2CH2N¼¼CPh2 (PBED) and PhCH¼¼NCH2CH2N¼¼CHPh (BED) have been prepared

and tested as catalysts for the epoxidation of cyclooctene with tert-butyl hydroperoxide at 55 8C. The

dichloro complexes were much more active than the dibromo complexes, with the highest initial activity

being observed for MoO2Cl2(BED) (63 mol molMo
�1 h�1).
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Yu, Xiujian Zhao
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Ultrasonic preparation of mesoporous titanium

dioxide nanocrystalline photocatalysts and evalua-

tion of photocatalytic activity

The photocatalytic activity of mesoporous TiO2

nanocrystalline powders prepared by ultrasonic

method is higher than that of commercial Degussa

P25 and the samples prepared by conventional

hydrolysis method.
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Surface characterization and catalytic activity of

sulfate-, molybdate- and tungstate-promoted

Al2O3–ZrO2 solid acid catalysts

Sulfate-, molybdate- and tungstate-promoted Al2O3–ZrO2 solid acid catalysts were synthesized and

investigated by various techniques, which provide information that the impregnated sulfate ions show a

relatively strong influence on the physicochemical properties of alumina–zirconia. The SO4
2�/Al2O3–

ZrO2 catalyst exhibits better product yields under very mild reaction conditions for acetylation of

alcohols and amines with acetic anhydride in the liquid phase.
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Facile preparation of symmetrical and unsymme-

trical ethers from their corresponding alcohols

catalyzed by aluminumdodecatangstophosphate

(AlPW12O40), as a versatile and a highly water

tolerant Lewis acid

AlPW12O40 as a highly water tolerant Lewis acid is a suitable catalyst for the condensations in which

water molecules generated in the process of the reaction. Therefore, efficient etherification of different

classes of alcohols was performed using catalytic amounts of AlPW12O40. Preparation of symmetrical

dibenzyl ethers especially bis(4-nitrobenzyl)ether also proceeded well with high yields in the presence of

catalytic amounts of AlPW12O40. This compound acts as a heterogeneous, efficient and a reusable

catalyst when used in aprotic organic solvents.
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Liquid-phase ethylbenzene oxidation to hydroper-

oxide with barium catalysts
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Synthesis of silica-supported poly-o-(methylsele-

no)undecylsiloxane palladium(0) complex and its

catalytic properties for Heck arylation of alkenes

The silica-supported poly-o-(methylseleno)undecylsiloxane palladium(0) complex (‘Si’–Se–Pd(0)) is a

highly active and stereoselective catalyst for arylation of butyl acrylate and acrylamide with aryl halides.

This polymeric selenide palladium catalyst can be recovered and reused without noticeable loss of

activity.
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Synthesis of triphenylphosphine-functionalized

dendrimers and application to olefin hydroformy-

lation

A new type of triphenylphosphine-functionalized

dendrimers were synthesized with convergent

method, and successfully applied in the Rh-cata-

lyzed hydroformylation of olefins.
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Selective electrochemical oxidation of methanol

to dimethoxymethane using Ru/Sn catalysts

The Ru(II) half sandwich complexes CpRu(PPh3)2(SnCl3) (1), (Ind)Ru(PPh3)2(SnCl3) (2) and

CpRu(TPPMS)2(SnCl3) (3) are catalysts for the selective partial electrooxidation of methanol to

dimethoxymethane.
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Li, Yu-Han Sun
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Surface properties and CO adsorption on zirconia

polymorphs

Formate species was formed at higher temperature via CO reaction with hydroxyl groups on amorphous

and monoclinic zirconia, while bicarbonate and carbonate species were detected on tetragonal zirconia,

whether hydrogen introduced or not.
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Hydrodechlorination of polychlorobenzenes and

polychlorinated aliphatic compounds under mild

conditions by Pd and Rh ions or their complexes

intercalated in g-zirconium phosphate

Polychlorinated aliphatic and aromatic compounds are effectively hydrodehalogenated under mild

conditions using Pd(II), Rh(III) or their complexes with 2,20-bipyridyl or 1,10-phenanthroline inter-

calated into g-zirconium phosphate.
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Michèle Besson, Catherine Pinel

Journal of Molecular Catalysis A: Chemical 227

(2005) 125

Diastereoselective hydrogenation of a cyclic b-

ketoformyl derivative on supported metal catalysts
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Effect of crystal structure of copper species on the

rate and selectivity in oxidative carbonylation of

ethanol for diethyl carbonate synthesis

For the catalyst of CuCl2–PdCl2–KCl–NaOH/AC,

the conversion of ethanol and the yield of diethyl

carbonate increased remarkably when the oxygen/

ethanol molar ratio was increased from 1:8 to 1:4.

However, the catalysts with other potassium pro-

moters showed a slight change in its catalytic

performance, when the oxygen/ethanol molar ratio

increased.
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Propylene polymerization of ansa-complexes

(RXPh)2C(Cp)(Flu)MCl2 (M=Zr or Hf) with halo-

gen substituents on phenyl groups

The catalytic properties of

(RXPh)2C(Cp)(Flu)MCl2 complexes (RX=Cl, F

or CF3; M=Zr or Hf) in propylene polymerization

were studied. The zirconium complex with CF3

substituents showed high activity and produced

partially crystalline s-PP.
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New bi-nuclear and multi-nuclear a-diimine/

nickel catalysts for ethylene polymerization

Bi-nickel-centre catalysts and multi-nickel-centre catalysts were prepared by Schiff-base condensation of

2,3-butanedione with 2,6-diisopropylaniline and/or substituted bis-aniline, which demonstrated efficient

catalytic activity for ethylene polymerisation under the activation of methyl aluminoxane (MAO).
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G. Gilheany

Journal of Molecular Catalysis A: Chemical 227

(2005) 163

Salen ligands derived from trans-1,2-dimethyl-

1,2-cyclohexanediamine: preparation and applica-

tion in oxo-chromium salen mediated asymmetric

epoxidation of alkenes

Stoichiometric asymmetric epoxidation of E-b-methylstyrene with novel cationic chromium-salen oxo

complexes derived from 1,2-dimethyl-1,2-diaminocyclohexane was studied. The epoxidation results,

mass spectrometry of the complexes and a single crystal X-ray crystallographic study of one of the salen

ligands suggests the intervention of multiple oxidising species in the reaction.
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Hydro-dimerization of Pt2Cl2(C2H4)2: model reac-

tion to capture details on catalytic mechanisms

The hydro-dimerization of PtCl2(C2H4)2 has been

studied at DFT level. The scheme shows the steps

involved in the dimerization (d) and hydrogena-

tion (h) cycles along with some information on the

corresponding energetics. In the figure, the solid

and dotted lines match the catalyzed (cycle h in the

scheme) and uncatalyzed C2H4 + H2! C2H6

reaction. The dramatic catalytic effect of the

{PtCl(C2H4)}2(m-Cl)2 (1), species on the ethene

hydrogenation is straightforward. The structural

and kinetic findings, concerning the hydro-dimer-

ization species, clarify the reaction mechanism

and, together with the analysis of C2H4/Ptn mod-

els, support the final inference, suggesting an

elementary link between homogeneous and het-

erogeneous catalysis.
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The cyanosilylation of prochiral aldehydes cata-

lyzed by lanthanide complexes

A new series of silylene-bridged rare-earth complexes involving fluorenyl (1–5) as very efficient Lewis

acidic catalysts in cyanosilylation of aldehydes, giving cyanotrimethylsilyl ethers of aldehydes >99%

conversion.
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Catalytic reduction of N2O by various hydrocar-

bons over Fe-ZSM-5: nature and reactivity of

carbonaceous deposits

The SCR of N2O by various hydrocarbons was studied over Fe-ZSM-5. Two types of carbonaceous

deposits (Ca and Cb) were formed on the catalyst. Hydrocarbon reductants were phenomenologically

divided into three groups, namely CH4, C3H6, and others (C2H4, C2H6, C3H8), referred to as C2H4 groups.
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PAMAM dendrimer-palladium complex catalyzed

synthesis of five-, six- or seven membered ring

lactones and lactams by cyclocarbonylation meth-

odology

Palladium complexes immobilized onto generations 0–3 PAMAM dendrimers supported on silica, in the

presence of 1,4-bis(diphenylphosphino)butane, were used as catalysts for the cyclocarbonylation of 2-

allylphenols, 2-allylaniline, 2-vinylphenol and 2-vinylaniline affording five-, six- or seven membered

ring lactones and lactams. Good conversions were realized using the catalytic system, and the catalyst

was recycled 3–5 times. The influence of the spacer chain was investigated, as well as the solvent and the

CO/H2 ratio, on the selectivity and the recyclability of the cyclocarbonylation reactions.
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Hydrogen peroxide oxidation of 2-chlorophenol

and 2,4,5-trichlorophenol catalyzed by mono-

meric and aggregated cobalt tetrasulfophthalocya-

nine

Cobalt tetrasulfophthalocyanine catalyses H2O2 oxidation of 2-chlorophenol and 2,4,5-trichlorophenol,

with the products depending on the solvent, and the oxidation being mediated by a CoIIITSPc�1 species.
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Epoxidation of styrene by anhydrous hydrogen

peroxide over boehmite and alumina catalysts with

continuous removal of the reaction water

MCM-41 molecular sieves modified with Hdpf

and/or, [{Ru(Z6-p-cymene)Cl(m-Cl)}2] and the

molecular compound 2 were used as catalysts

for the reaction between propargyl alcohol and

benzoic acid to give 2-oxopropyl benzoate.
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Theoretical study of catalytic steam cracking on a

asphaltene model molecule

Reaction scheme of a [asphaltene–Ni]�1 fragment

intermediate interacting with H2O to produce

asphaltene–NiOH2 or asphalteneH–NiOH. In the

last case, the asphaltene is hydrogenated and

upgraded after interaction with a catalytic Ni-site

and H2O. In addition, a S–C bond is broken,

suggesting a sulfur elimination during the catalytic

steam cracking.
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Ketonization of carboxylic acids over CeO2-based

composite oxides

Two symmetric ketones and one asymmetric ketone are formed in a reaction of an equimolar mixture of

two carboxylic acids over a CeO2-based catalyst. In the reaction of propanoic acid with a linear acid such

as butanoic acid, the composition ratio of 3-pentanone, 3-hexanone and 4-heptanone is ca. 1:2:1, which is

a binomial distribution. Branched carboxylic acids are less reactive for the ketonization than linear ones.

In the reaction of propanoic acid with 2-methylpropanoic acid, 3-pentanone, 2-methyl-3-pentanone and

2,4-dimethyl-3-pentanone are formed with the composition ratio of ca. 1:1:0.1.
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Significance of pH measurements in photocataly-

tic splitting of water using 355nm UV laser

The pH changes during the course of photocatalytic splitting of water significantly affect the band edges
of the semiconductor and enhance or retard the rate of the splitting process. The measurements on pH
changes provide deep insight regarding different processes occurring simultaneously in a photocatalytic
process. The effect of pH on photocatalytic activity in splitting of water over WO3, TiO2 (rutile) and NiO
by using a monochromatic light source such as laser at 355nm wavelength was studied for the first time in
this work.
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Oxidations by the reagent ‘‘O2–H2O2–vanadium

derivative–pyrazine-2-carboxylic acid’’. Part 14.

Competitive oxidation of alkanes and acetonitrile

(solvent)

The rate of hydrogen peroxide consumption in an alkane oxidation by the ‘‘O2–H2O2–nBu4NVO3–PCA’’

reagent in acetonitrile is noticeably lower in the presence of an alkane than in its absence.
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Journal of Molecular Catalysis A: Chemical 227

(2005) 255

Effects of the enhancement of the abstraction of

lattice oxygen from magnesium vanadates incor-

porated with copper(II) cations on the oxidative

dehydrogenation of propane

The influence of the incorporation of copper(II)

cations into MgV2O6, Mg2V2O7 and Mg3V2O8 on

the catalytic activities and the mobility of lattice

oxygen in those catalysts have been investigated to

observe the contribution of lattice oxygen in mag-

nesium vanadates to the oxidative dehydrogena-

tion of propane.
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Caio C.S. Macêdo, Luiz F. Zara, Paulo A.Z.

Suarez

Journal of Molecular Catalysis A: Chemical 227

(2005) 263

New multi-phase catalytic systems based on tin

compounds active for vegetable oil transesterifi-

caton reaction

New multi-phase systems based on tin oxide and the complex Sn(3-hydroxy-2-methyl-4-pyrone)2(H2O)2

immobilized in the 1-butil-3-methylimidazolium hexafluorophosphate ionic liquid or supported it in an

ion exchange resin, are shown to be active for soybean methanolysis.

Contents xiii



S. Vetrivel, A. Pandurangan

Journal of Molecular Catalysis A: Chemical 227

(2005) 269

Co and Mn impregnated MCM-41: their applica-

tions to vapour phase oxidation of isopropylben-

zene

The vapour phase oxidation of isopropylbenzene with air was carried out over cobalt and manganese

oxide impregnated MCM-41 and Al-MCM-41 gave cumene hydroperoxide, 1,2-epoxy isopropylben-

zene, acetophenone and styrene. The presence of Co3+ and Mn2+ in the mono and bimetal impregnated

catalysts was evident through DRS studies. The isopropylbenzene conversion and products selectivity

was found to be higher over Co–Mn-MCM-41. The activities of catalysts follow the order Co–Mn-MCM-

41>Co–Mn–Al-MCM-41 (99)>Mn-MCM-41>Mn–Al-MCM-41 (99)>Co-MCM-41>Co–Al-MCM-41

(99).
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Structure and properties of BiCeVMoO mixed

metal oxides catalysts for selective oxidation of

propane

Incorporation a low amount of Ce into the lattice

of BiVMoO improved the catalytic performance

for selective oxidation of propane to acrolein

remarkably. The role of additive Ce in the reaction

has been investigated.
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